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JOB AID FOR AN AUTOMATED BATTALION TACTICAL OPERATIONS CENTER: 
COMBAT VEHICLE COMMAND AND CONTROL SYSTEM (CVCC) APPLICATION 

Introduction 

The operational concept for the U.S. Army's future force, 
Force XXI, impacts the functions currently performed at all 
organizational levels (U.S. Department of Army, 1994).  This 
concept's heavy reliance on advanced information technologies 
underscores its anticipated impact on battlefield information 
centers, such as Tactical Operations Centers (TOCs). 

Currently, conventional TOCs are defined by location and a 
functionally aligned set of staff members organized to provide 
battlefield commanders a means to exercise control over his 
forces.  Force XXI concepts stress that future information 
centers (e.g., Battle Support Centers) equipped with advanced 
information systems will become more mobile, smaller and more 
capable.  Staff members assigned to Force XXI information centers 
are expected to become "actual players rather than just 
information gatherers and will, with the commander become leader 
teams" (U.S. Department of Army, 1994, p. 13).  The changes 
anticipated in the Army's future battlefield information centers 
are far reaching, and such changes require the development of 
related training programs and performance aids. 

The U.S. Army Research Institute (ARI) supported the Army's 
turn-of-the-decade efforts to explore the impact and potential of 
advanced information technologies on armor operations.  This job 
aid developed for the staff members in an automated battalion 
TOC, for example, is one of the products that resulted from this 
work.  Related work is summarized here to provide a documented 
context for this product. 

ARI's initial efforts to evaluate the impact of advanced 
information technologies addressed crew and platoon performance 
using tank simulators equipped with automated Command, Control 
and Communication (C3) systems (Du Bois & Smith, 1989, 1991). 
Subsequent ARI efforts, under a research and development program 
titled Combat Vehicle Command and Control (CVCC), extended this 
vehicle-based work to armor company and battalion operations 
(Leibrecht, Winsch, Ford, Sawyer, Meade, Ainslie, Smith, Sever & 
Doherty, 1992; Leibrecht, Meade, Schmidt, Doherty & Lickteig, 
1994; O'Brien, Wiggington, Morey, Leibrecht, Ainslie & Sawyer, 
1992a).  These CVCC efforts also included the development of an 
automated TOC to support battalion-level evaluations on advanced 
C3 systems.  In contrast to a conventional battalion TOCs 
reliance on voice-based radio communications and paper maps, this 
automated TOC provided computer-based workstations with digital 
report capabilities and electronic map displays. 



All of this ARI work on automated C3 systems, entailed 
soldier-in-the-loop evaluations conducted in a simulation test 
bed called SIMNET (Simulation Networking) at Fort Knox, Kentucky. 
This test bed's simulation architecture, Distributed Interactive 
Simulation (DIS), also served as the communication network that 
linked TOC- and simulator-based information technologies used by 
the participants in these ARI evaluations (Greess, 1994).  The 
primary focus for this work included the evaluation of 
operational, usability and training issues associated with 
advanced information systems.  This job aid reflects this work's 
emphasis on the impact of such systems on training (Ainslie, 
Leibrecht, & Atwood, 1992; Atwood, Winsch, Sawyer, & Meade, 1994; 
O'Brien, Morey, & LaVine, 1992b). 

This report documents the job aid developed to support the 
digitally-equipped staff members who served in the CVCC automated 
battalion TOC.  This CVCC TOC generally maintained the staff 
roles and functions of a conventional TOC.  Specifically, the 
primary staff workstations for this automated TOC supported the 
tasks and responsibilities of the battalion commander or his 
Executive Officer (XO), the assistant to the Operations Officer 
(S3), the Intelligence Officer (S2), and the Fire Support Officer 
(FSO).  Although conventional staff assignments and functions 
were maintained, the introduction of automated TOC workstations 
significantly impacted how information gathering, processing and 
distributing functions were performed (Leibrecht et al., 1994). 

Procedures for gathering information on current battalion 
operations, for example, were highly automated and primarily 
entailed visually monitoring the TOC workstations' C3 map 
displays.  These displays continuously updated the location and 
status of each simulated tank in the battalion, at either the 
individual tank or aggregate unit level (platoon, company, 
battalion) selected by each staff member.  Status updates 
included ammo, equipment, fuel and personnel data provided in 
either color-coded (Green, Amber, Red and Black (GARB)) "pie- 
chart" overviews, or in bar-graph formats with numeric data 
(e.g., 150 gallons).  Similarly, a mission planning/preparation 
tool called Concept of Operations (COO) allowed the command and 
staff group to preview a semi-animated sequence of unit locations 
for the operation, as planned, on an electronic Situation Display 
in the TOC.  One telling example of this TOC's impact on 
performance was the "quiet" nature of this TOC, as communication 
mode shifted from conventional voice to automated digital 
reporting (Leibrecht et al., 1994). 

This job aid was developed to address, in part, the changes 
in staff performance introduced by the insertion of these 
automated TOCs.  Job aids are generally recommended when workers 
are expected to perform novel and complex procedural tasks, and 
particularly when that work supports real-time operations.  This 
particular job aid was developed, therefore, to assist CVCC TOC 
staff members in the performance of novel procedures and subtasks 
during battalion evaluation exercises.  As an integral part of 



the CVCC test units conducting battalion-level operations, the 
staff and their TOC workstations exchanged digital communications 
with the battalion's simulator-based unit and tank commanders 
equipped with compatible C3 displays, over the DIS network.  In 
general, this job aid provides detailed descriptions of the 
procedures required for performing the TOC's information 
gathering, processing and distributing functions (see also 
O'Brien et al., 1992b).  In particular, the aid provided the CVCC 
staff members with directions on when and how to perform 
essential staff actions during real-time battalion level 
operations (see also O'Brien et al., 1992b). 

Publication of this job aid may highlight the need for 
related training initiatives and performance aids in support of 
ongoing Force XXI efforts to apply advanced information 
technologies.  Although the impact of the CVCC TOC technologies 
was markedly less than those envisioned for Force XXI Battle 
Support Centers, job aids should facilitate the performance of 
future operators using advanced information systems. 
Documentation of this job aid may also guide training developers 
in their efforts to provide the training support needed for 
emerging Force XXI information systems. 

As postscript, this job aid is provided in the Appendix to 
retain its original paper-based, 3-ring format.  In contrast, 
electronic, on-line formats for job aids are now almost routine 
for computer-based applications.  While an on-line version of 
this TOC job aid was considered for the CVCC program, resources 
and priorities prevented its development. 
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